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【Abstract】Background Depression is a common mental illness threatening physical and psychological
health of middle-aged and elderly people. However, there are few large-scale studies focusing on depression and its
influencing factors in middle-aged and elderly Chinese women. Objective To investigate the depression prevalence
and associated factors in middle-aged and elderly Chinese women, providing evidence for exploring mental health
and effective interventions in this population. Methods This study was conducted from January to March 2021.
Data were obtained from the China Health and Retirement Longitudinal Study (CHARLS), involving 7963 women
at age 45 or over, including demographic characteristics, physical health status, socio-economic features, life
satisfaction, regional distribution (eastern, central or western China), and depressive prevalence assessed by the 10item Centre for Epidemiologic Studies Depression Scale (CES-D-10). The score of CES-D-10 ≥ 10 was considered
as depressive symptoms. Robust OLS regression, robust Tobit regression and robust Logit regression were used to
identify associated factors of depressive symptoms. Results The median CES-D-10 score of the participants was
8(4, 14)points. Except for 4490 cases (56.39%), the remaining 3473 cases (43.61%) were found with depressive
symptoms, including 1715(41.52%) aged 45-59 years, and 1758(45.88%) aged 60 or over. Analyses using three
regression models indicated that age and age squared (OR=1.099, 0.999), education level (OR=0.897), living in rural
or urban areas (OR=0.731), self-rated health (OR=1.245), physical disability (OR=1.332), chronic disease
(OR=1.172), troubled with body pains (OR=1.579), BADL (activities of daily living) disability (OR=1.734),
IADL(instrumental activities of daily living) disability (OR=1.967), living with spouse (partner) or not (OR=0.763),
number of children (OR=1.074), using the internet or not (OR=0.773), having care support or not when needed
(OR=1.509), having debt (OR=1.017), life satisfaction (OR=2.150), and regional distribution (OR=1.275) were
associated with depression (P<0.05). Conclusion According to the data analysis of this study, the prevalence of
depressive symptoms among middle-aged and elderly Chinese women was high, accounting for more than 40%. To
control and prevent depressive symptoms to improve mental health status in this population, it is suggested to improve
their education level, physical health status, family relations and life satisfaction, reduce their debt-financed
consumption, and to offer them more ways to access information, and more social support, as well as to promote
urbanization.
【Key words】 Depression; Middle aged; Aged; Femininity; China Health and Retirement Longitudinal
Survey; Root cause analysis
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Studies have shown that depression, as a common psychological disorder among middle-aged and elderly people,
can contribute to a high risk of self-harm and suicide [1-2], as well as the risk of cognitive dysfunction and senile
dementia [3], which not only reduces the quality of life of middle-aged and elderly people, but a big contributor to
the family economic burden and national medical and health resources burden [4]. A great deal of research indicating
that there is a gender gap in depression, which is more common in middle-aged and elderly women [5-7]. The
transition of family identity of middle-aged women is highly consistent with the China's reform and opening up, the
transition period of family and social ethics, and they are more adversely affected in life and psychology. Therefore,
it is of great practical importance to understand the mental health status of middle-aged and elderly women in China,
especially to explore as many influencing factors as possible. Given this, the study used the 2018 survey data of the
China Health and Retirement Longitudinal Survey (CHARLS) to analyze prevalence and associated factors of
depression in middle-aged and elderly Chinese women, providing evidence for exploring mental health and effective
interventions in this population.
1. Objectives and Methods
1.1. Objectives
This study was conducted from January to March 2021. Data were obtained from the fourth wave survey data
of the China Health and Retirement Longitudinal Study (CHARLS, wave 4), which was released in September 2020
and involved 19816 respondents from 150 counties/districts and 450 villages/communities, with good sample
representation [8]. Inclusion criteria :(1) age ≥ 45 years; (2) female; (3) respondents who clearly responded to the 10item version of the Centre for Epidemiological Studies Depression Scale. Exclusion criteria: inability to complete
the survey or refusal to participate in the survey. After removing samples with missing selected variables, a total of
7963 middle-aged and elderly women were included in the study. The CHARLS was approved by the Ethical Review
Committee of Peking University. (IRB00001052-11015) and the informed consent was signed at the time of
participation with all participants.
1.2. Methods
1.2.1. The investigation content of CHARLS related to the study
The contents included demographic characteristics (age, education levels, residency), physical health status
(self-reported health, physical disability, chronic disease, troubled with body pains, BADL disability, IADL
disability), sociological characteristics (living with spouse/partner or not, number of family members, number of
children, number of children who visit their parents at least once a month, caring for grandchildren, number of still
alive parents, social activities, using the internet or not, and having care support or not when needed), economic
characteristics (having jobs other than self-employed agricultural, individual income, having debt, retirement), life
satisfaction, and regional distribution. For BADL, respondents were asked to answer whether they had difficulty in
six activities of daily living included dressing, bathing/showering, feeding oneself, getting in or out of bed, using the
toilet, and controlling urination and defecation, while the IADL contained doing household chores, cooking, shopping,
managing finances, taking medications, and using telephone calls. For both BADL and IADL, answers were
categorized as: “do not have any difficulty”, “have difficulties but still can do it”, “have difficulties and help is
needed”, “cannot complete it”. Those respondents who reported any difficulty in any item of BADL/IADL were
defined as having BADL disability or IADL disability [9].
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1.2.2. Measures of depression
The 10-item version of the Centre for Epidemiological Studies Depression Scale (CES-D-10) was used to assess
depression in middle-aged and elderly women. The CES-D-10 was revised by ANDRESEN et al. [10] based on the
results of item analysis to overcome the problems of long answer time, sensitive item content and high rejection rate
in the original CES-D-20. The CES-D-10 scale included the following: (1) I was bothered by things that do not
usually bother me. (2) I had trouble keeping my mind on what I was doing. (3) I felt depressed. (4) I felt that
everything I did was an effort. (5) I felt hopeful about the future. (6) I felt fearful. (7) My sleep was restless. (8) I was
happy. (9) I felt lonely. (10) I could not get “going”. By asked respondents “How often this past week did you ...”
answered the above ten items, each item was scored from 0 to 3: “rarely or none of the time (less than 1 day) was
scored as 0,” “some or a little of the time (1–2 days) was scored as 1,”, “occasionally or a moderate amount of the
time (3–4 days) was scored as 2,” “most or all of the time (5–7 days) was scored as 3.” The responses the two positive
feelings of the item 5 and the item 8 were scored as 3, 2, 1 and 0. The total CES-D 10 score ranged from 0 to 30,
respondents were classified as scores 10-30 being having depression symptoms and those with scores 0-9 as being
without depression symptoms. With a higher score indicating a greater severity of depressive symptoms [10]. The
Cronbach’s alpha of CES-D-10 was 0.788 [11].
1.3. Statistical analysis
Statistical analyses were performed using Stata version 14.1 software. The measurement data that did not
conform to normal distribution were described by M (P25, P75), and counting data were described in relative numbers.
Robust OLS regression, Tobit regression and Logit regression were used to analyze the influencing factors of
depression in middle-aged and elderly women. Two sided P<0.05 was considered as statistically significant.
2. Results
2.1. The characteristics of the sample
Among 7963 middle-aged and elderly women, 4131 (51.88%) were aged from 45 to 59, and 3832 (48.12%)
were aged 60 and above. Other demographic characteristics, physical health status, sociological characteristics,
economic characteristics, life satisfaction and regional distribution are shown in Table 1.
Table 1. Characteristics of 7963 middle-aged and elderly women.
Variables
Demographic characteristics

n

%

45-59

4131

51.88

≥60

3832

48.12

Illiterate

2778

34.89

Primary school below

1305

16.39

Primary school

1615

20.28

Middle school

1488

18.69

Age (years)

Education levels
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High/vocational school

671

8.43

106

1.33

Rural

5585

70.14

Urban

2378

29.86

Very good

755

9.48

Good

1120

14.07

Fair

2338

29.36

Poor

2513

31.56

Very Poor

1237

15.53

No

5452

68.47

Yes

2511

31.53

0

1570

19.72

1

1783

22.39

≥2

4610

57.89

None

2522

31.67

A little/Somewhat

3655

45.90

Quite a bit/Very

1786

22.43

No

7487

94.02

Yes

476

5.98

No

6864

86.20

Yes

1099

13.80

No

1802

22.63

Yes

6161

77.37

No

4449

55.87

Yes

3514

44.13

No

3520

44.20

Yes

4443

55.80

6954

87.33

Two-/Three-Year College/Associate
degree above
Residency

Physical health status

Self-reported health

Physical disability

Number of chronic diseases

Troubled with body pains

BADL disability

IADL disability

Sociological characteristics

Living with spouse/partner

Taking care of grandchildren

Social activities

Using the internet or not
No
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Yes

1009

12.67

Yes

5621

70.59

No

2342

29.41

No

5988

75.20

Yes

1975

24.80

No

7183

90.20

Yes

780

9.80

Completely satisfied

405

5.09

Very satisfied

2387

29.98

Somewhat satisfied

4161

52.25

Not very satisfied

739

9.28

Not satisfied at all

271

3.40

East

2691

33.79

Middle

2650

33.28

West

2622

32.93

Having care support or not when needed

Economic characteristics

Having jobs other than self-employed
agricultural

Retirement

Satisfaction

Regional distribution

Life satisfaction

Region

Note: BADL, basic activities of daily living; IADL, instrumental activities of daily living; The number of family
members, number of children, number of children who visit their parents at least once a month, the number of still
alive parents (including foster parents, father, mother, father-in-law, mother-in-law), individual income, and having
debt were recorded as continuous variables and not listed in the table 1.
2.2. Prevalence of depression in middle-aged and elderly women
Among 7963 middle-aged and elderly women, the median CES-D-10 score of the participants was 8(4, 14)
points. Except for 4490 cases (56.39%), the remaining 3473 cases (43.61%) were found with depressive symptoms,
including 1715(41.52%) aged 45-59 years, and 1758(45.88%) aged 60 or over.
2.3. Regression analysis of the influencing factors of depression in middle-aged and elderly women
Based on the analysis of relevant literature [12-13], we selected demographic characteristics, physical health
status, sociological and economic characteristics, life satisfaction and regional distribution of middle-aged and elderly
women as independent variables. For age, the quadratic term of age was introduced in regression according to existing
literature [14].
The CES-D-10 score of middle-aged and elderly women was seen as dependent variables, and the above
independent variables were included for OLS regression analysis (the assignments of variables used in the study are
all shown in Table 2). The multi-collinearity test was performed first, and it was found that the maximum VIF of
each variable except age and its quadratic term was 1.88, indicating that there was no multi-collinearity problem.
Then, heteroscedasticity test was carried out and it was found that there was heteroscedasticity, so robust OLS
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regression was used. The result of the robust OLS regression analysis showed that age and age squared, education
level, residency, self-reported health, physical disability, chronic disease, troubled with body pains, BADL disability,
IADL disability, living with spouse (partner) or not, number of family members, number of children, using the internet
or not, having care support or not when needed, having jobs other than self-employed agricultural or not, individual
income, having debt, life satisfaction, and regional distribution were correlated with depression in middle-aged and
elderly women (P<0.05).
Table 2. Assignment of variables possibly associated with depression among middle-aged and elderly women.
Variables

Variable Assignment

Depressive symptoms

Categorical variable: No=0; Yes=1

CES-D-10 score

Continuous variable: The total score ranged from 0 to 30

Age

Continuous variable: years

Quadratic term of age

Age squared
Categorical variable: Illiterate=1; Primary school below=2; Primary

Education levels

school=3; Middle school=4; High/vocational school=5; Two-/Three-Year
College/Associate degree above=6

Residency

Categorical variable: Urban =0; Rural =1

Self-reported health

Categorical variable: Very good=1; Good=2; .Fair=3; Poor=4; Very Poor=5

Physical disability

Categorical variable: No=0; Yes=1

Number of chronic diseases

Categorical variable: 0=0; 1=1; ≥2=2

Troubled with body pains

Categorical variable: None=1 ; A little/Somewhat=2; Quite a bit/Very=3

BADL disability

Categorical variable: No=0; Yes=1

IADL disability

Categorical variable: No=0; Yes=1

Living with spouse/partner

Categorical variable: No=0; Yes=1

Number of family members

Continuous variable

Number of children

Continuous variable

Number of children who visit their
parents at least once a month

Continuous variable

Taking care of grandchildren

Categorical variable: No=0; Yes=1

The number of still alive parents

Continuous variable

Social activities

Categorical variable: No=0; Yes=1

Using the internet or not

Categorical variable: No=0; Yes=1

Having care support or not when
needed

Categorical variable: Yes=0; No=1

Having jobs other than selfemployed agricultural
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Categorical variable: No=0; Yes=1

Individual income

Continuous variable: Chinese Yuan (log)

Having debt

Continuous variable: Chinese Yuan (log)

Retirement

Categorical variable: No=0; Yes=1

Life satisfaction

Categorical variable: Completely satisfied=1; Very satisfied=2; Somewhat

GENERAL PRACTICE IN CHINA
satisfied=3; Not very satisfied=4; Not satisfied at all=5
Region

Categorical variable: East=1; Middle=2; West=3

Note: CES-D, Center for Epidemiologic Studies Depression Scale; BADL, basic activities of daily living; IADL, instrumental
activities of daily living.

The total CES-D-10 score of 10 items ranged from 0 to 30, and does not conform to normal distribution, OLS
regression may produce estimation errors, so the dependent variables and independent variables are included for
further analysis in robust Tobit regression, and the results show that age and age squared, education level, residency,
self-reported health, physical disability, chronic disease, troubled with body pains, BADL disability, IADL disability,
living with spouse (partner) or not, number of family members, number of children, using the internet or not, having
care support or not when needed, having jobs other than self-employed agricultural or not, having debt, life
satisfaction, and regional distribution were associated with depression in middle-aged and elderly women (P<0.05).
With or without depressive symptoms as dependent variables, the above independent variables were included
for robust Logit regression. The results indicated that age and age squared, education level, residency, self-reported
health, physical disability, chronic disease, troubled with body pains, BADL disability, IADL disability, living with
spouse (partner) or not, number of children, using the internet or not, having care support or not when needed, having
debt, life satisfaction, and regional distribution have significant impact on depression in middle-aged and elderly
women (P<0.05) (Table 3).
The results of the three regression models showed that age and age squared, education level, living in rural or
urban areas, self-rated health, physical disability, chronic disease, troubled with body pains, BADL disability, IADL
disability, living with spouse (partner) or not, number of children, using the internet or not, having care support or
not when needed, having debt, life satisfaction, and regional distribution were associated with depression.
Table 3. Robust OLS regression, robust Tobit regression and robust Logit regression analyses of influencing factors possibly associated
with depression among middle-aged and elderly women.
Independent Variable

robust OLS regression

robust Tobit regression

β

SE

P

β

SE

P

0.219

0.088

0.013

0.242

0.094

0.010

0.095

0.038

0.012

1.099(1.021,1.184)

Age squared

-0.002

0.001

0.004 -0.002

0.001

0.003

-0.001

0.000

0.006

0.999(0.999,1.000)

Education levels

-0.390

0.052

0.000 -0.397

0.055

0.000

-0.109

0.023

0.000

0.897(0.858,0.938)

Residency

-0.926

0.157

0.000 -1.015

0.168

0.000

-0.313

0.067

0.000

0.731(0.641,0.834)

Self-reported health

0.728

0.062

0.000

0.779

0.066

0.000

0.219

0.027

0.000

1.245(1.182,1.312)

Physical disability

1.096

0.150

0.000

1.126

0.156

0.000

0.286

0.060

0.000

1.332(1.184,1.497)

Number of chronic diseases

0.359

0.085

0.000

0.405

0.091

0.000

0.158

0.038

0.000

1.172(1.088,1.261)

Troubled with body pains

1.462

0.102

0.000

1.573

0.107

0.000

0.457

0.041

0.000

1.579(1.459,1.710)

BADL disability

1.470

0.313

0.000

1.467

0.322

0.000

0.55

0.136

0.000

1.734(1.328,2.263)

IADL disability

2.323

0.228

0.000

2.324

0.234

0.000

0.677

0.089

0.000

1.967(1.653,2.341)

Living with spouse/partner

-0.852

0.157

0.000 -0.866

0.166

0.000

-0.27

0.066

0.000

0.763(0.671,0.868)

Number of family members

-0.204

0.087

0.020 -0.209

0.093

0.024

-0.024

0.038

0.538

0.977(0.906,1.053)

0.206

0.057

0.000

0.060

0.000

0.072

0.023

0.002

1.074(1.028,1.123)

Age

Number of children

β

0.214

SE

P

robust Logit regression
OR (95%CI )
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Number of children who visit
their parents at least once a

-0.054

0.068

0.430 -0.059

0.072

0.414

-0.019

0.028

0.496

0.981(0.928,1.037)

-0.215

0.130

0.099 -0.237

0.139

0.087

-0.002

0.056

0.972

0.998(0.895,1.113)

0.059

0.076

0.439

0.063

0.081

0.437

0.053

0.033

0.112

1.054(0.988,1.125)

Social activities

-0.135

0.134

0.317 -0.129

0.142

0.366

0.059

0.056

0.295

1.061(0.950,1.184)

Using the internet or not

-0.482

0.193

0.012 -0.553

0.210

0.009

-0.258

0.091

0.005

0.773(0.646,0.924)

1.189

0.141

0.000

1.240

0.148

0.000

0.411

0.058

0.000

1.509(1.347,1.690)

0.405

0.193

0.035

0.418

0.206

0.042

0.143

0.082

0.082

1.153(0.982,1.354)

-0.046

0.023

0.040 -0.047

0.024

0.053

-0.016

0.010

0.117

0.985(0.965,1.004)

Having debt

0.082

0.017

0.000

0.084

0.018

0.000

0.017

0.007

0.016

1.017(1.003,1.032)

Retirement

-0.312

0.211

0.140 -0.363

0.233

0.119

-0.22

0.103

0.033

0.803(0.656,0.982)

Life satisfaction

2.460

0.086

0.000

2.617

0.091

0.000

0.765

0.038

0.000

2.150(1.994,2.317)

Region

0.594

0.079

0.000

0.652

0.083

0.000

0.243

0.033

0.000

1.275(1.195,1.360)

-9.274

2.758

0.001 -11.115

2.971

0.000

-7.324

1.189

0.000

0.001(0.000,0.007)

month
Taking care of grandchildren
The number of still alive
parents

Having care support or not
when needed
Having jobs other than selfemployed agricultural
Individual income

Constant
F（X²）

196.3

182.4

1486.5a

P

0.000

0.000

0.000

R²

0.37

0.07

0.20

Note: BADL, basic activities of daily living; IADL, instrumental activities of daily living; a, Chi-square statistic.

3. Discussion
Previous studies have found that the rate of depression for women was higher than that for men, and the
prevalence of depressive symptoms in middle-aged and elderly women in China was 43.2% [15]. The results of this
study showed that middle-aged and elderly women with depressive symptoms accounted for 43.61% (3473/7963),
which was close to the above results. Demographic variables, including age, education levels and residency, can
affect the depressive symptoms of middle-aged and elderly women. Among them, the influence of age on depressive
symptoms was relatively complex, as the coefficient of age’s level value was significantly positive and coefficient of
age squared was significantly negative, which was in the shape of inverted U-shaped parabola, and the peak age of
onset was 52 years old. This was similar to the results of relevant domestic studies, depression symptoms first
worsened and then alleviated with age, and the peak age of onset was between 50 and 60 years old [14]. One study
reported that higher education level reduced the correlation between social isolation and depressive symptoms in
men, but not in women [16]. However, the results of this study showed that the higher level of education, the lower
the risk of depression symptoms in middle-aged and elderly women, which was consistent with the results of Li J S
et al. [14]. The results of our study showed that compared with living in rural areas, middle-aged and elderly women
living in urban areas had a lower risk of developing depressive symptoms, which was similar to the results of HE et
al. [17], Kong X K et al. [18]. The improvement of the level of urbanization significantly reduced the rate of
depression.
Results indicated that physical health status was related to depressive symptoms in middle-aged and elderly
women, including poor self-rated health, physical disability, chronic disease, troubled with body pains, BADL
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disability, IADL disability, which were the influencing factors for depression symptoms in those population,
supported by relevant research findings [19-21]. The results suggested that medical workers should attach great
importance to the physical health of those population and minimize the negative impact of physical illness on mental
health.
The results of the study showed that the number of children was associated with depressive symptoms in
middle-aged and elderly women, similar to previous literature [22]. The more the number of children, the higher the
risk of depression symptoms they were. The reasons why middle-aged and elderly females were more affected by
depression symptoms could be attributed to two aspects: on the one hand, the large number of children increases the
cost of living, education and healthcare for middle-aged and elderly women, leading to a heavier economic burden.
On the other hand, employment, marriage and other problems of multiple children may also increase the
psychological burden of middle-aged and elderly women, and then lead to developing depression. In contrast, if
living together with a spouse or a partner, the symptoms of depression can be reduced. A spouse or a partner can take
care each other and solve some tough problems together, especially when it comes to the children. Our study found
that surfing the internet or not was also associated with depressive symptoms in middle-aged and elderly women, and
the reason was that surfing the internet increased access to information and interpersonal communication. Our results
also indicated that having care support or not when needed was related to depressive symptoms in middle-aged and
older women. When they without care support from family members, relatives and friends when needed, depressive
symptoms were evident, which may be related to the lack of relevant social support. This result pushed urgent
requirements for us to concern over the mental health status of the special groups and the government to improve the
elder social security system.
The results of this study also showed that having debt was associated with depressive symptoms in middleaged and elderly women. Over-consumption and debt management have gradually become a common economic
phenomenon, but the modern financial consciousness has not followed up, resulting in middle-aged and elderly
women have more psychological pressure for debt. Life satisfaction was correlated with depression symptoms in
middle-aged and elderly women, which was confirmed in previous studies [23], indicating that people who were less
satisfied with their lives had more negative psychological feelings and were more prone to be depressed. Moreover,
as confirmed in several studies [24-25], there was an imbalance in the regional distribution of depression symptoms
in China, which may be closely related to the level of economic development among regions. Much can be done by
relevant institutions and departments to narrow the regional differences between middle-aged and elderly women,
improve the level of social equity, and promote the healthy development of mental health of this population in
different regions.
To sum up, according to the data analysis of this study, the prevalence of depressive symptoms among middleaged and elderly Chinese women was high, accounting for more than 40%. To control and prevent depressive
symptoms to improve mental health status in this population, it is suggested to improve their education level, physical
health status, family relations and life satisfaction, reduce their debt-financed consumption, and to offer them more
ways to access information, and more social support, as well as to promote urbanization.
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